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Turn the page to learn more.

Visual Approach

Modular 
Organization

Frequent Practice



The time-saving modular organization presents each lab exercise in a series 
of two-page lab activity modules. This organization gives students an efficient framework for 
managing their time and tracking their progress through the lab activities within the larger lab 
exercise. Students can see everything for an individual lab activity at a glance without the page 
flipping that often contributes to students losing their way and then getting confused.

88 ExErcisE 7 introduction to the skeletal system and the Axial skeleton

Two types of bone tissue exist in the skeleton: compact and spongy. Compact bone is an extremely dense material 
that forms the hard exterior covering of all bones. Spongy (cancellous) bone fills the interior regions of most 
bones and forms a thin internal layer along the diaphyses of long bones.

Examining the Microscopic Structure of Bone

Activity

7.3
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LM × 375Compact bone

Identify the basic functional unit 
of compact bone, a microscopic 
structure called an osteon 
(Haversian system). Osteons are 
circular columns of bone tissue 
that run parallel to each other 
and the bone’s longitudinal axis. 

Locate the central 
(Haversian) canal, 
which travels 
through the center 
of  the osteon.

Observe that each osteon is composed 
of several bone layers (bone lamellae). 
The lamellae form concentric rings of 
bone tissue around the central canal.

Identify several small cavities called 
lacunae, which are positioned between 
the bone lamellae. Osteocytes (bone 
cells) are located in the lacunae and give 
rise to cell processes that travel through 
narrow passageways called canaliculi. 
The processes of nearby cells form cell 
junctions with each other.

Note that the central canals are connected by cross channels known as 
perforating canals. Small arteries, veins, nerves, and lymphatic vessels travel 
through the central and perforating canals.

Central and perforating canals form a network of passageways within compact 
bone. Why are these canals important for the normal functioning of bone tissue?

1 2

3

45

Spongy
bone

▶

Compact bone
Perforating

 canal

 

 A  Compact Bone 

Examine a three-dimensional model showing a microscopic 
section of bone tissue. Identify the structures illustrated in the 
following figures.
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The Modular Organization

First, the top of the page 
begins with the lab activity 
title, which is correlated 
by number to a Learning 
Outcome on the exercise-
opening page.

Next, the red-boxed 
letters guide students 
through the different parts 
of the lab activity.

Additionally, the 
green-circled numbers walk 
students through every step 
of the lab procedures.
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Canaliculi
opening on

surface

Endosteum LamellaeTrabeculae of
spongy bone

Identify the trabeculae, and 
the spaces between them.

On the bone model, 
locate an area of 
spongy bone.

1 2

 

 B  Spongy Bone 

Unlike compact bone, spongy bone does not have a regular arrangement of osteons. Instead, bone lamellae form 
an irregular arrangement of interconnecting bony struts called trabeculae (singular = trabecula) with spaces 
surrounding the latticework of bony tissue. The porous structure of spongy bone makes it suitable for cushioning 
the impact generated by body movements.

C  During your earlier study of tissues, you learned that bone is  
 a connective tissue with a solid matrix. 

Review the structure of the matrix and identify its two main 
components. Briefly describe the special qualities that each 
component gives to bone. ▶      

Component Special Quality

1. _____________________ _________________________

  _________________________

2. _____________________ _________________________

  _________________________

Word Origins
In Latin, the word trabecula means “beam.” Spongy bone is 
composed of interconnecting trabeculae (or beams) of bone 
tissue.

In The ClInIC Osteoporosis

Part of the aging process involves a decrease in the activity of 
osteoblasts, which are the cells that deposit new bone matrix. As 
a consequence, we start to lose some bone mass. If the condition 
progresses, eventually enough bone mass is lost so that the bone’s 
normal functioning is impaired. This clinical condition is called 
osteoporosis, which literally means “porous bone” and, in fact, the 
bones become visibly more spongy.

Making ConneCtions
In this activity, you learned that within the canaliculi, the 
processes of neighboring osteocytes can link together by 
forming cell junctions. What do you think is the significance 
of these cell junctions?

▶
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Then, instead of long 
columns of narrative text 
that refer to visuals, brief text 
is built right into the visuals. 
Students read while looking 
at the corresponding visual, 
which means:

•	 No	long	paragraphs
•	 No	page	flipping
•	 Everything	in	one	place

Finally,  Making 
Connections  questions wrap 
up each lab activity and give 
students the opportunity 
to pause, internalize 
information, and apply their 
understanding.



The unique visual approach allows the illustrations to be the central teaching and learning 
element, with the text built directly around them. The visual approach breaks out of the text-heavy 
model of other two-semester A&P lab manuals. Instead of long columns of narrative text that refer 
to visuals, this lab manual integrates visuals with the text. Students can’t read without seeing the 
corresponding visual, and they can’t look at a visual without reading the corresponding text. This lab 
manual has true text-art integration, which encourages reading and enhances understanding.

504 ExErcisE 27 Anatomy of the Digestive system

View a slide of the liver under low 
power. Identify a liver lobule. Each 
lobule is a hexagonal-shaped column of 
tissue. It is separated from adjacent 
lobules by thin partitions of connective 
tissue.

1

Identify the central vein traveling 
through the middle of the lobule.

2

Locate the portal areas (portal triads) 
at each corner along the periphery of a 
liver lobule.

3

Under high power, observe the central 
vein and the area adjacent to it.

Notice how the hepatocytes (liver 
cells) are arranged in rows that radiate 
from the central vein, like the spokes of 
a bicycle wheel.

Observe the liver sinusoids, blood 
capillaries that travel between the rows 
of hepatocytes.

4

View a portal area under high power and 
identify the three structures within it:

A bile duct transports bile to the 
duodenum or gallbladder.

A branch of the hepatic portal vein 
transports venous blood from the 
gastrointestinal tract to the liver. This 
blood is rich in nutrients that were 
absorbed by the small intestine.

A branch of the hepatic artery brings 
oxygenated arterial blood to the liver.

Blood from the two blood vessels in the 
triad percolates through the sinusoids 
and drains into the central vein.

5

LM × 20Liver

LM × 260Central vein

LM × 103Portal area

Central vein Central vein

A  The functional units of the liver are the liver lobules.

Examining the Microscopic Structure of Accessory Digestive Organs: 
Liver and Pancreas

27.12
ACTIVITY
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The Visual Approach

Descriptions, key 
terms, instructions, 
and lab procedures 
are embedded in the art.
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Pancreatic juice contains the digestive 
enzymes listed below. Refer to your textbook 
and complete the table by identifying the 
function of each enzyme. ▶

Pancreatic Enzyme

Pancreatic alpha
amylase

Nucleases

Proteolytic enzymes

Pancreatic lipase

Function

Under low power, identify 
the two functional 
components of the 
pancreas:

The pancreatic acini are 
clusters of cuboidal cells 
(pancreatic acinar cells) 
arranged around a central 
lumen. The acinar cells 
produce pancreatic juice 
that is transported along a 
network of ducts leading 
to the pancreatic duct.

The pancreatic islets 
(islets of Langerhans) are 
the lighter-staining regions 
of endocrine cells scattered 
among the pancreatic acini.

1

2

LM × 65Pancreas

Ducts

Ducts

B  Most of the pancreas consists of glandular cells that produce a watery mixture of  
 digestive enzymes called pancreatic juice.      

Under low power, examine a slide specially prepared to illustrate the transport 
of bile through the liver. Identify the tiny ducts called bile canaliculi (singular, 
canaliculus). Bile, produced by hepatocytes, is secreted into the canaliculi and 
flows into the bile ducts in the portal areas. The black-staining pathways 
(green in the figure) are the canaliculi.

6

Phagocytic cells called Kupffer cells are found along the walls of the sinusoids. 
What do you think is the function of these cells?

7

▶

Making ConneCtions
Explain why the liver sinusoids contain a mixture of arterial and venous 
blood.

▶
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Manageable 
amounts of 
information that 
are linked to visuals 
guide students through the 
lab activities.



Numerous places to stop and check understanding help students reinforce their 
learning throughout the lab exercise. 

 ExErcisE 21 Gross Anatomy of the Heart 373

These Learning Outcomes correspond by number to the laboratory activities in this exercise. 
When you complete the activities, you should be able to:

Activity 21.1  Describe the arrangement of the pericardium that 
surrounds the heart.

Activity 21.2  Identify important structures on the surface of the 
heart.

Activity 21.3 Describe the internal structure of the heart chambers.

Activity 21.4 Identify and describe the structure of the heart valves.

Activity 21.5 Identify the tissue layers of the heart wall.

Activity 21.6 Describe the coronary circulation.

Activity 21.7 Describe the flow of blood through the heart.

Activity 21.8  Identify the position of the heart in the thoracic cavity 
by palpation.

Activities 21.9–21.10  Dissect a sheep heart and compare its external and 
internal anatomy to the human heart.

•	 Human heart models
•	 Plastic bags
•	 Masking tape
•	 Cotton or cheesecloth
•	 Torso model
•	 Preserved sheep hearts
•	 Dissecting trays
•	 Dissecting tools
•	 Dissecting gloves
•	 Protective eyewear
•	 Colored pencils

befOre yOu begin, cOnsider this…
The heart is a two-sided, double-pumping organ. The left side (the left 
pump) sends blood to all tissues and cells, where oxygen and nutrients are 
delivered and metabolic wastes are taken away. The right side (the right 
pump) sends blood to the lungs, where oxygen stores in red blood cells are 
replenished and carbon dioxide, a metabolic waste, is released.

Every day, your heart beats about 100,000 times and pumps 7000–9000 
liters of blood. By any standard, this is an arduous workload, but the 
fact that the heart can maintain this level of activity for decades, without 
stopping, is nothing short of remarkable. What special features allow the 
heart to work so efficiently for such a long period of time?  
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Frequent Practice

Before You 
Begin, Consider 
This . . . launches 
each lab exercise and 
asks students to think 
critically about the 
content before they 
begin their first lab 
activity.

 ExErcisE 21 Gross Anatomy of the Heart 377

C  The left atrium and the base of the heart can best be  
 identified from a posterior view.  

1 2

3

Posterior view

List the four heart chambers and 
label them in the diagram. ▶  

1.

2.

3.

4.

The base of the heart is at the 
heart’s posterior and superior 
aspects.

Identify two major sulci (grooves) 
on the posterior surface and label 
them on the diagram. ▶

From the anterior surface, the 
coronary sulcus continues along the 
posterior surface between the atria 
and ventricles. Notice that it forms a 
complete circle around the heart.

The posterior interventricular 
sulcus, like the anterior 
interventricular sulcus, descends 
toward the apex from the coronary 
sulcus, and forms a border between 
the left and right ventricles.

▶

 

1 4

2

3

Identify the aortic arch passing 
posteriorly over the pulmonary trunk.

The left and right pulmonary 
arteries are branches of the 
pulmonary trunk.

Observe the four pulmonary 
veins—two on each side—as 
they enter the left atrium.

Locate the superior and 
inferior venae cavae where 
they enter the right atrium.

 

D  The great blood vessels are attached to the heart at the base.  
 You can identify these structures from a posterior view.  

Making ConneCtions
From an external view, what features could you use to 
distinguish the right atrium from the left atrium?

▶

From an external view, what features could you use to 
distinguish the right ventricle from the left ventricle?

▶

Word Origins
Auricle is derived from auricular, the Latin word for “external 
ear.” Early anatomists gave them that name because they 
resembled the external ear.
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Pencil-to-paper tasks within 
each lab activity are marked with a 
black arrow to indicate where students need 
to write answers, fill in tables, record data, 
label, calculate, or draw.

Making Connections questions 
appear at the end of every module to 
encourage students to think critically about 
the lab activity they completed.

Frequent Practice



ExErcisE

Name 

Lab Section 

Date 

 ExErcisE 21 Gross Anatomy of the Heart 391

Gross Anatomy of the Heart 
Review Sheet 21

 1. The apex of the heart is formed by the

 a. right atrium

 b. left atrium

 c. right ventricle

 d. left ventricle

 2. Which heart groove travels between the atria and the ventricles?

 a. anterior interventricular sulcus

 b. posterior interventricular sulcus

 c. coronary sulcus

 d. both (a) and (b)

 e. (a), (b), and (c)

 3. The epicardium and the ________________________________________________ are the same structure.

 4. The __________________________________________ artery forms an anastomosis with the right coronary artery.

 5. The adult heart structure that marks the location of an opening between the two atria in the fetal heart is called the ______________.

Questions 6–10: Answer the following questions by selecting the correct labeled structure. Answers may be used once or not at all.  

a

g

f

e

d

b

c

 

 6. This structure pumps deoxygenated blood  
into the pulmonary trunk.  __________________________

 7. The pulmonary veins deliver oxygenated  
blood to this structure. _____________________________

 8. This structure delivers deoxygenated blood  
to the right atrium. ________________________________

 9. This structure pumps oxygenated blood  
into the aorta. ____________________________________

 10. This structure and its branches deliver  
deoxygenated blood to the lungs. _____________________
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Need more practice and review?

For this lab exercise, follow these navigation paths in PAL:
• PAL > Human Cadaver > Endocrine System  
• PAL > Anatomical Models > Endocrine System
• PAL > Histology > Endocrine System

For this lab exercise, go to this PhysioEx exercise:
• PhysioEx > Exercise 4: Endocrine System Physiology
• Activity 1: Metabolism and Thyroid Hormone
• Activity 2: Plasma Glucose, Insulin, and Diabetes Mellitus
• Activity 3: Hormone Replacement Therapy
• Activity 4: Measuring Cortisol and Adrenocorticotropic Hormone

For this lab exercise, use these study tools.

• Pre-lab Quiz
• Post-lab Quiz
• Art-labeling Activities

access more study tools online in the Masteringa&P study area.

• Pre-lab Quiz
• Post-lab Quiz
• Art-labeling Activities
• Practice Anatomy Lab virtual anatomy practice tool 
• PhysioEx lab simulations 
• A&P Flix animations for Origins, Insertions, Actions, and  Innervations 
• A&P Flix animations for Group Muscle Actions and Joints 
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Review Sheets appear at the end of each 
lab exercise and offer a series of questions 
that assess students on all of the lab activities 
in the exercise. They include a combination 
of labeling, matching, fill-in-the-blank, short 
answer, multiple-choice, coloring, and calculation 
questions. The Review Sheets can be removed 
from the lab manual and turned in for credit. 

The MasteringA&P reference 
page near the end of each lab exercise shows 
students exactly which Study Area resources are 
appropriate for that exercise.

Assignable Review Sheets
Assignable versions of the Review 

Sheet questions (except for the 
coloring questions) are in 

MasteringA&P.



Practice Anatomy 
Lab™ (PAL™) 3.0 
Assessments
in	MasteringA&P	let	
instructors	assign	quizzes	
and	lab	practicals	using	the	
images	from	PAL	3.0.

A&P Flix™ Activities for Anatomy Topics
in	MasteringA&P	allow	for	assigning	and	automatic	grading	
of	3D	movie–quality	anatomy	animations	and	their	
corresponding	activities:

•	 Origins,	Insertions,	Actions,	and	Innervations	(over	60	
animations)

•	 Group	Muscle	Actions	and	Joints	(over	50	animations)

Assignable Content

PhysioEx™ 9.1 Assessments
in	MasteringA&P	allow	instructors	to	
assign	pre-	and	post-lab	quizzes	and	
Review	Sheets	from	PhysioEx	9.1.



ExErcisE

Name 

Lab Section 

Date 

 ExErcisE 21 Gross Anatomy of the Heart 391

Gross Anatomy of the Heart 
Review Sheet 21

 1. The apex of the heart is formed by the

 a. right atrium

 b. left atrium

 c. right ventricle

 d. left ventricle

 2. Which heart groove travels between the atria and the ventricles?

 a. anterior interventricular sulcus

 b. posterior interventricular sulcus

 c. coronary sulcus

 d. both (a) and (b)

 e. (a), (b), and (c)

 3. The epicardium and the ________________________________________________ are the same structure.

 4. The __________________________________________ artery forms an anastomosis with the right coronary artery.

 5. The adult heart structure that marks the location of an opening between the two atria in the fetal heart is called the ______________.

Questions 6–10: Answer the following questions by selecting the correct labeled structure. Answers may be used once or not at all.  

a

g

f

e

d

b

c

 

 6. This structure pumps deoxygenated blood  
into the pulmonary trunk.  __________________________

 7. The pulmonary veins deliver oxygenated  
blood to this structure. _____________________________

 8. This structure delivers deoxygenated blood  
to the right atrium. ________________________________

 9. This structure pumps oxygenated blood  
into the aorta. ____________________________________

 10. This structure and its branches deliver  
deoxygenated blood to the lungs. _____________________
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Interactive and Adaptive 
Capabilities

•	 Dynamic Study Modules
This	study	tool	helps	students	acquire,	retain,	and	recall	
information	quickly	and	efficiently.	The	modules	are	
available	as	a	self-study	tool	or	can	be	assigned	for	
homework.		

•	 Learning Catalytics
This	classroom	intelligence	system	uses	open-ended	
questions	to	probe	student	understanding	in	real	time.	

Bone and 
Dissection 
Video 
Coaching 
Activities 
in	MasteringA&P	
are	highly	visual	
and	help	
students	identify	
bones	and	learn	
how	to	do	organ	
dissections.

Assignable Review Sheets that	are	based	on	the	Review	
Sheets	that	appear	at	the	end	of	each	lab	exercise	are	available	in	a	
gradable	format	in	MasteringA&P.	Instructors	can	easily	assign	them	
for	homework.	

Also Assignable in

•	 Get Ready for A&P Video Tutor Coaching Activities 
ensure	students	have	the	background	knowledge	
they	need	for	basic	topics:	Study	Skills,	Basic	Math	
Review,	Terminology,	Body	Basics,	Chemistry,	and	Cell	
Biology.

•	 Pre-lab and Post-lab Quizzes	prepare	students	for	
lab	and	give	them	another	way	to	prepare	for	tests	or	
exams.

•	 Art-labeling Activities	provide	a	wealth	of	visual	as-
sessments	for	instructors	to	choose	from.		



MasteringA&P includes a Study Area that helps students review, practice, and get 
ready for tests with its simple three-step approach. For every lab exercise, students can:

1. Take a Pre-lab Quiz and obtain a personalized study plan.
2. Learn and practice with labeling activities, animations, and interactive tutorials.
3. Take a Post-lab Quiz to check their understanding.

Practice Anatomy Lab™ 
(PAL™) 3.0 is a virtual anatomy 
study and practice tool that gives 
students 24/7 access to the anatomy 
lab. PAL 3.0 is easy to use and includes 
built-in audio pronunciations, 
rotatable bones, and simulated fill-in-
the-blank lab practical exams.

PhysioEx™ 9.1 is an easy-to-use 
lab simulation program that allows 
students to repeat labs as often as they 
like, perform experiments without 
animals, and conduct experiments 
that are difficult to perform in a wet 
lab environment because of time, cost, 
or safety concerns. The online format 
with easy step-by-step instructions 
includes everything students need in 
one convenient place. 

The PAL 3.0 App lets students access 
PAL 3.0 on mobile devices, allowing 
them to zoom into images with a 
simple swipe.

Study Area



Also Available in the 
 Study Area:

•	 Pre-lab and Post-lab Quizzes give students lots of 
practice opportunities. 

•	 Art-labeling Activities help students learn 
structures.

A&P Flix™ for Anatomy Topics
are 3D movie–quality anatomy 
animations that include self-paced 
tutorials and gradable quizzes. Students 
learn structures and functions from two 
sets of anatomy topics:

•	 Origins,	Insertions,	Actions,	and	 
Innervations	(over	60	animations)

•	 Group	Muscle	Actions	and	Joints	
(over	50	animations)

Bone and Dissection 
Videos cover all of the major bones 
and organ dissections found in the lab 
manual.



eText with Whiteboard Mode
The Visual Anatomy & Physiology Lab Manual eText comes with 
Whiteboard Mode, allowing instructors to use the eText for 
dynamic lab presentations. Instructors can show one-page 
or two-page views from the lab manual, zoom in or out to 
focus on select topics, and use the Whiteboard Mode to point 
to structures, circle parts of a process, trace pathways, and 
customize presentations.

Instructors can also add notes to guide students, upload 
documents, and share their custom-enhanced eText with the 
whole class. 

Instructors can find the eText with Whiteboard Mode in 
MasteringA&P®.

Instructor Resource DVD (IRDVD)
0-321-98117-0 / 978-0-321-98117-2

The IRDVD organizes all instructor media resources by lab exercise into one convenient and 
easy-to-use package. It includes:

•	 All	figures	from	the	lab	manual	in	JPEG	format	and	PowerPoint®	slides	(with	editable	
labels and without) 

•	 Another	set	of	JPEGs	from	the	lab	manual	featuring	unlabeled	figures	with leader lines for 
quick and easy quizzing

•	 A&P	Flix™	for	Anatomy	Topics
•	 Bone	and	Dissection	Videos
•	 Test	Bank	in	TestGen®	and	Microsoft®	Word	formats
•	 Instructor’s	Manual	in	Microsoft	Word	format
•	 The	IRDVD	for	Practice	Anatomy	Lab	(PAL)	3.0

Instructor’s Manual
by Lori K. Garrett

0-321-98110-3 / 978-0-321-98110-3

This useful resource includes a wealth of materials to help instructors set up and run 
successful	lab	activities.	Sections	for	every	lab	exercise	include	Time	Estimates,	List	of	
Materials, To Do in Advance, Tips and Trouble Spots, and Answers.

Support for Instructors
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Preface

Visual Anatomy & Physiology Lab Manual brings all of the 
strengths of the revolutionary Visual Anatomy & Physiology 
textbook to the lab. This lab manual combines a visual approach 
with a modular organization to maximize learning.

The goal of Visual Anatomy & Physiology Lab Manual is 
to create a better lab experience by presenting anatomy and 
physiology in an innovative way. Whether you are using Visual 
Anatomy & Physiology or a different textbook for your lecture, 
Visual Anatomy & Physiology Lab Manual will give lab students the 
powerful tools they need to succeed in the lab.

Hands-on activities in the lab manual combine with assignable 
content in MasteringA&P® to offer students frequent practice that 
reinforces important concepts.

Key Features 
The following are the distinctive features of this lab manual:

•	 The Visual Approach breaks out of the text-heavy model of 
other two-semester A&P lab manuals. Instead of long columns 
of narrative that refer to visuals, this lab manual features 
visuals with brief integrated text built around them. Students 
can’t read without seeing the corresponding visual, and they 
can’t look at a visual without reading. This lab manual has true 
text–art integration, which encourages reading and enhances 
understanding.

•	 The Modular Organization presents each lab exercise in a 
series of two-page lab activity modules. The top-left page of 
each module begins with the lab activity number and title, 
the bottom-right page ends with a set of self-check Making 
Connections questions, and the guided lab activity fills the 
rest of the spread. Students can see everything for a lab activity 
at a glance without the page flipping that often contributes to 
students losing their way and then getting confused.

•	 Before You Begin, Consider This . . . launches each lab 
exercise and asks students to think critically about the content 
before they begin their first lab activity.

•	 Frequent pencil-to-paper tasks within each lab activity are 
marked with a black arrow (▶) to indicate where students 
need to write answers, fill in tables, record data, label, or draw.

•	 Making Connections questions wrap up each two-page lab 
activity and give students the opportunity to pause, internalize 
information, and then apply their understanding.

•	 In the Clinic boxes provide clinical context for the material 
students are learning.

•	 Word Origins boxes simplify learning by connecting the 
terminology used in anatomy and physiology to word roots.

•	 Review Sheets at the end of each lab exercise offer a series 
of questions that assess students on all of the activities in 
the lab exercise. Assignable versions of the Review Sheet 
questions (without the coloring questions) are also available in 
MasteringA&P.

•	 Learning Outcomes on each exercise-opening page indicate 
to students what they should be able to do by the end of the 
exercise. Learning Outcomes are coordinated by number 
to the lab activities, thus allowing students to check their 
understanding by both Learning Outcomes and lab activity 
topics. Additionally, the assessments in MasteringA&P® are 
organized by Learning Outcomes, allowing instructors to 
assign, assess, and demonstrate teaching results by Learning 
Outcomes.

•	 The MasteringA&P reference page at the end of every lab 
exercise shows students which MasteringA&P® resources can 
help them review key lab material on their own in the Study 
Area.

MasteringA&P is an online homework, tutorial, and 
assessment environment designed to improve results by helping 
students quickly master concepts. Students benefit from self-paced 
tutorials that feature immediate wrong-answer feedback and hints 
that emulate the office-hour experience to help keep students on 
track. With a wide range of interactive, engaging, and assignable 
activities, students are encouraged to actively learn and retain 
tough course concepts.

Please turn to the front pages for a visual walkthrough of 
Visual Anatomy & Physiology Lab Manual and MasteringA&P.
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 ExErcisE 1 Body Organization and Terminology 1

ExErcisE

Body Organization  
and Terminology

Learning OutcOmes

These Learning Outcomes correspond by number to the laboratory activities in this exercise. 
When you complete the activities, you should be able to:

Activity 1.1  Describe and demonstrate anatomical position, and use 
anatomical terminology to describe relative positions of 
structures in the human body.

Activity 1.2  Describe and demonstrate the various anatomical planes and 
sections.

Activity 1.3  Summarize functions of each organ system, and list the organs 
in each.

Activity 1.4 Name the anatomical regions of the body.

Activity 1.5  Identify the body cavities and the organs that are located in 
each.

Activity 1.6  Describe the arrangement of the serous membranes associated 
with the pericardial, pleural, and abdominopelvic cavities.

1
LabOratOry suppLies
•	 Human torso model, with dissectible parts
•	 Various anatomical models of organs and 

organ systems, with dissectible parts
•	 Fresh vegetables that are long and cylindrical 

in shape (e.g., cucumbers or eggplants)
•	 Small kitchen knife or scalpel
•	 Human skeleton or skull
•	 Large, clear plastic bags
•	 Coloring pencils

befOre yOu begin, cOnsider this . . .

The organism level is the highest level of 
organization and includes the structure and 
function of all the organ systems in the body. 

At the organ system level, a collection of 
organs functions as a unit to carry out a 
collection of related body activities. 

At the organ level, two or more tissues are 
arranged into a structure that has a 
well-defined, three-dimensional shape and a 
specific bodily function. 

At the chemical level, the chemical bonds 
between atoms give rise to molecules. 

At the cellular level, organelles, which are 
composed of molecules, are organized in a 
unique way to form cells. The cell represents 
the fundamental unit of life. 

At the tissue level, collections of cells are 
grouped to perform a similar function. 

Human anatomy is the study of the 
structure of the human body and the 
relative relationships among body parts. 
Human physiology is the study of normal 
function in the human body. To gain a 
complete understanding of human biology, 
knowledge of both structure (anatomy) 
and function (physiology) is essential.

The anatomy and physiology of 
the human body can be studied from 
six increasingly complex levels of 
organization. Before you begin this 
exercise, review the levels of organization 
in the human body.

Explain why a firm grasp of the 
chemical, cellular, and tissue levels is 
critical to understanding the structure 
and function of organs, organ systems, 
and the complete organism.   
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To succeed in this course, you must become familiar with the general organization of the human body and learn 
the standard anatomical language that is used to describe that organization. Most anatomical names are derived 
from Latin or Greek words and have remained uniform throughout most of the more than 2000 years during 
which anatomy has been studied.

Using Anatomical Terms to Describe Body Organization1.1
ACTIVITY

A   Anatomical Position

Human anatomy is described with reference to the anatomical position, 
a universally accepted standard position for the body. An individual in the 
anatomical position stands erect with head and eyes directed forward. The upper 
limbs are by the sides, with palms facing forward, and the lower limbs are together 
with the toes facing forward.

1  Suppose that the accepted anatomical position is to have the palms facing 
backward. How would this new position change your description of the 
palms and thumbs?

  ▶

2  Based on your answer to the previous question, why do you think it is 
important to have a universally accepted anatomical position?

  ▶

Word Origins
The word anatomy is derived from the  
Greek words ana (= “apart”) and tome  
(= “a cutting”). Together, the two words mean 
“a cutting apart.” The best way to study the 
structure of an organism is to dissect it or “cut 
it apart.”

The word physiology is also derived from 
two Greek words: physis (= “nature”) and 
logos (= “study”). Together, the two words 
mean “study nature.” Physiology is the study of 
natural processes in the body.

Distal

Lateral Medial

Proximal

Distal

Proximal

Cranial

Caudal

Anterior
or ventral

Posterior
or dorsal

Right LeftSuperior

Inferior
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B  Anatomical Terms

Several anatomical terms are used to describe the location of one 
body part in relation to another. These terms are always used to 
illustrate the relative position of a structure when the body is in the 
anatomical position. For example, to explain the relative position 
of the heart to the esophagus, you could state that the heart is 
anterior (closer to the front) to the esophagus. Alternatively, you 

1  Ask your lab partner to stand in the anatomical position. 
Use the directional terms listed in Table 1.1 to describe the 
relationships of the following structures on your lab partner’s 
body.

a. Left eye to left ear ▶ 

b. Thumb to little finger ▶ 

c. Right ankle joint to right knee joint ▶ 

d. Left elbow joint to right elbow joint ▶

2  Refer to a torso model. Use directional terms to describe 
the relationships of the following pairs of internal organs. 
You will have to “dissect” the torso model to identify some of 
these structures.

a. Left kidney to spleen ▶ 

b. Right lung to right lobe of the liver ▶ 

c. Pancreas to stomach ▶ 

d. Ascending colon to descending colon ▶          

TABLE 1.1 Anatomical Terms of relationship and comparison

 Term Definition Example

1. 
 

a. superior (cranial)

b. inferior (caudal)

closer to the head

closer to the feet

The lungs are superior to the stomach.

The liver is inferior to the heart.

2. 
 

a. anterior (ventral)

b. posterior (dorsal)

closer to the front

closer to the back

The trachea is anterior to the esophagus.

The vertebral column is posterior to the heart.

3. 
 

a. medial

b. lateral

closer to the midline

farther from the midline

The nose is medial to the cheeks.

The spleen is lateral to the pancreas.

4. 
 

intermediate between a more medial and more 
lateral structure

The clavicle is intermediate to the sternum and  
the shoulder.

5. 
 

a. proximal

b. distal

closer to the trunk

farther from the trunk

The shoulder is proximal to the elbow.

The wrist is distal to the elbow.

6. 
 

a. superficial (external)

b. deep (internal)

closer to or on the surface

farther from the surface

The skin is superficial to the skeletal muscles.

The bones are deep to the skin.

7. 
 

a. parietal

b. visceral

pertaining to the wall of a body cavity

pertaining to the covering of an organ

The membrane lining the thoracic wall is the parietal pleura.

The membrane that covers the surface of the lungs is the 
visceral pleura.

8. 
 

a. ipsilateral

b. contralateral

on the same side of the body

on the opposite side of the body

The right lung is ipsilateral to the liver.

The left arm is contralateral to the right lung.

MAKING CONNECTIONS
Often, the terms in Table 1.1 are combined to provide a more specific description of location. For instance, 
one can say that the heart is superomedial to the ascending colon. What does this tell you about the relative 
positions of the heart and ascending colon?

▶

could say that the esophagus is posterior (closer to the back) to the 
heart. Other terms used to express relative position are described 
in Table 1.1 and illustrated in the figure on the previous page. 
Carefully review these terms and be sure that you understand 
their meanings before you proceed. Make it a habit to periodically 
review these terms as the course progresses.
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Defining Anatomical Planes and Sections1.2
ACTIVITY

A  Three types of imaginary planes pass through the body in the anatomical position. Each of the three planes  
 forms a right angle with the other two. The surfaces that are formed by cuts made in the various planes are 
called sections.

Frontal (coronal) planes are 
vertical planes that pass 
longitudinally through the body 
from left to right. They divide the 
body into anterior and posterior 
portions. The surface formed by a 
cut in a frontal plane is a frontal 
section.

Transverse (horizontal) planes 
are planes that divide the body into 
superior and inferior portions. 
Transverse (cross) sections are 
formed by cuts along transverse 
planes.

Transverse plane

Sagittal planeFrontal plane

Sagittal planes are vertical 
planes that pass longitudinally 
through the body from anterior 
to posterior and divide the 
body into left and right parts. 
There are two types of sagittal 
planes. The median or 
midsagittal plane passes 
through the midline and divides 
the body into equal left and 
right halves. Parasagittal 
planes run parallel to the 
median plane and divide the 
body into unequal left and right 
parts. Sagittal sections are 
formed by cuts made along 
sagittal planes.

 
1  Identify the anatomical planes on torso models and on your own or your lab partner’s body.

2  Observe several anatomical models with removable parts. As you remove each part, determine what 
type of section has been made. Remember that you must place the structure in the anatomical position to 
determine the answer.
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Longitudinal
section

Oblique
section

Cross
section

 

B  Sections are typically used to describe cuts made in specific  
 structures, rather than the whole body. For example, if you 
are viewing a microscope slide of the trachea, you may be looking 
at a cross section (cs) or a longitudinal section (ls). Sometimes, 
the label on the slide will tell you what type of section you are 
observing (i.e., cs or ls). In a highly folded structure such as the 
small intestine, however, you often can find more than one type of 
section on the same microscope slide.       

1  Obtain a vegetable that has a long cylindrical shape (e.g., 
cucumber, zucchini, eggplant). Using a knife or scalpel, 
start near one end of the vegetable and cut, in order, a cross 
section, a longitudinal section and an oblique section. 
Oblique sections are not formed by cuts made along any of 
the basic anatomical planes as described earlier. Instead, these 
sections slant or deviate from these planes and intersect them 
at angles less than 90°.
2  Observe the surfaces that you have produced with these 

sectional cuts. In the spaces below, draw each section that you 
have produced.

Cross Section Longitudinal Section Oblique Section

▶ ▶ ▶ 

MAKING CONNECTIONS
The thoracic cavity contains the heart and lungs. Explain, in a general way, how a view of the thoracic cavity along 
the midsagittal plane would differ from a view of the thoracic cavity along a transverse plane.

▶
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Organism
levelOrgan

level

Organ system
level

Cardiovascular
System

Skeletal

Muscular

Nervous

Endocrine Lymphatic

Respiratory

Digestive

Urinary

ReproductiveIntegumentary

 

An organ is a distinct structure that contains at least two, but 
often all four, types of tissues and carries out specific functions. 
Most organs are located within body cavities that are closed to the 
outside. For example, the small intestine contains all four types of 
tissues and performs the final steps for digesting (breaking down) 
nutrients into small molecules and absorbing these molecules 
into the blood or lymph. The small intestine is located within the 
abdominal cavity.

Identifying Organs and Organ Systems1.3
ACTIVITY

A  On a human torso model, observe the anatomical relationships of the internal organs. Notice how adjacent  
 organs are in close contact with one another, and that very little unoccupied space remains in the body 
cavities. Identify all the structures listed below. (Depending on the type of models in your lab, you may not be able 
to locate all the structures.) Next to each structure, write the organ system to which it belongs. ▶

Aorta ___________________ Skull ____________________ Ovaries  __________________ Tonsils  __________________

Brain ____________________ Small intestine _____________ Pancreas  _________________ Trachea  _________________

Heart  ___________________ Spinal cord  _______________ Skeletal muscles ____________ Urinary bladder ____________

Kidneys  _________________ Spleen  __________________ Skin  ____________________ Uterus  __________________

Lungs  ___________________ Testes  ___________________ Liver  ___________________ Stomach  _________________

An organ system is a collection of organs that works as a team 
to complete a common objective. For example, the small intestine is 
an organ in the digestive system, which also includes the oral cavity, 
pharynx, esophagus, and most organs in the abdominal cavity. 
These organs are responsible for ingesting food, digesting and 
absorbing nutrient molecules, and eliminating undigested wastes.   
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In ThE CLInIC  

Organs and Organ systems

It is convenient to study the organ 
systems as discrete entities, but from 
a functional perspective, each organ 
system is closely integrated with 
other systems. Consider the following 
examples:

• The lymphatic system defends the 
organs in other systems against 
infection and plays a pivotal role in 
tissue repair after an injury.

• The digestive system provides 
nutrients for cells in all organ 
systems. These nutrients are 
transported by the cardiovascular 
system.

Because the organ systems are so 
closely connected in function, many 
diseases present symptoms with a wide 
range of systemic effects. For example, 
diabetes mellitus, a disease that is 
characterized by the inability of cells 
to take up glucose, forces the body to 
break down vital proteins and lipids to 
produce enough energy for metabolism. 
As a result, many degenerative changes 
occur throughout the body, leading to a 
myriad of medical problems, including 
blindness, kidney failure, reduced blood 
flow to the limbs, and heart disease.

As you can see from these 
examples, during normal function and 
during periods of disease, the activities 
of each organ system are influenced and 
sometimes controlled by the activities 
of the others. You should begin to 
understand and learn to appreciate this 
close integration of function.

B  Consult your textbook or have a class discussion to identify the major functions of  
 the 11 organ systems in the human body. Write your answers in Table 1.2. ▶                                   

TABLE 1.2 Organ systems and Their Major Functions

Organ System Major Function

 Integumentary  
system

 

 Skeletal  
system

 

 Muscular  
system

 

 Nervous  
system

 

 Endocrine 
system

 

 Cardiovascular 
system

 

 Lymphatic 
system

 

 Respiratory 
system

 

 Digestive  
system

 

 Urinary  
system

 

 Reproductive 
system

 

 

 

 

 

 

 

 

 

 

 

 

MAKING CONNECTIONS
In this activity, you grouped various organs by organ system. Review your groupings and identify any organs that appear in more 
than one organ system. Comment on the functional significance of organs having a role in more than one system.

▶
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The body can be divided into two major divisions: the axial and 
the appendicular. The axial division is the central part of the 
body and includes the head, neck, and trunk. The appendicular 
division includes the upper and lower extremities. Both the axial 
and appendicular divisions can be subdivided into numerous 
smaller regions, each with a specific anatomical and common 

Identifying Anatomical Regions1.4
ACTIVITY

Cranial
or skullCephalic or head

Oral or mouth
Mental or chin

Axillary or armpit

Brachial
or arm

Antecubital
or front of

elbow
Antebrachial

or forearm
Carpal or wrist

Pollex or thumb

Palmar or palm

Digits (phalanges)
or fingers (digital

or phalangeal)

Patellar
or kneecap

Crural
or leg

Tarsal or
ankle

Digits (phalanges)
or toes (digital or

phalangeal)

Hallux or great toe
Pedal
or foot

Frontal or forehead

Ocular, orbital
or eye

Otic or ear
Buccal or cheek

Nasal or nose

Cervical or neck

Thoracic or
thorax, chest
Mammary
or breast
Abdominal
(abdomen)
Umbilical
or navel
Pelvic
(pelvis)

Manual
or hand

Pubic
(pubis)

Femoral
or thigh

Trunk

Facial
or face

Inguinal
or groin

Acromial or
shoulder

Dorsal or
back

Lumbar
or loin

Olecranal
or back

of elbow

Gluteal
or buttock

Popliteal or
back of knee

Sural
or calf

Calcaneal or
heel of foot

Cephalic
or head

Cervical
or neck

Upper
limb

Lower
limb

Plantar or
sole of foot

Anterior view Posterior view

 
A  Identify the anatomical regions in which you are likely to find the following structures:

e. Thoracic vertebrae ▶ 

f. Carpal bones ▶ 

g. Cranial bones ▶ 

h. Popliteal artery ▶ 

a. Inguinal canal ▶ 

b. Brachial artery ▶ 

c. Femoral vein ▶ 

d. Facial nerve ▶ 

name. Familiarity with these terms will help you later to locate and 
learn the names of other structures. For example, the axilla is the 
region of the body that is commonly referred to as the armpit. The 
axillary artery and vein travel through this region, and the axillary 
lymph nodes are also located here.   
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B  The abdomen and pelvis, together often referred to as the abdominopelvic  
 region, can be divided into even smaller segments. Clinicians divide this region 
into quadrants that are formed by two imaginary, perpendicular lines intersecting at 
the umbilicus. The four quadrants are the right upper quadrant, left upper quadrant, 
right lower quadrant, and left lower quadrant. Anatomists usually describe the 
abdominopelvic area in a more specific manner by dividing it into nine regions.

Liver

Gallbladder

Spleen

Stomach

Appendix

Urinary bladder

Large intestine

Small intestine

Quadrants

Regions

Internal
organs

Right Lower
Quadrant

(RLQ)

Left Lower
Quadrant
(LLQ)

Right
Upper

Quadrant
(RUQ)

Left
Upper
Quadrant
(LUQ)

Left lumbar
region

Right lumbar
region

Left
hypochondriac
region

Right
hypochondriac

region

Right inguinal
region

Left inguinal
region

Umbilical
region

Hypogastric
(pubic)
region

Epigastric
region

 

TABLE 1.3  The Abdominopelvic regions  
and Underlying Organs

Four Quadrants Organs

Right upper quadrant

Left upper quadrant

Right lower quadrant

Left lower quadrant

Nine Regions Organs

Right hypochondriac

Epigastric

Left hypochondriac

Right lumbar

Umbilical

Left lumbar

Right inguinal

Hypogastric (pubic) 

Left inguinal

In ThE CLInIC  

Abdominopelvic Quadrants

The quadrant system is clinically important 
because it can be used to identify the general 
location of underlying organs. For example, the 
appendix is a wormlike extension attached to 
the cecum at the origin of the large intestine. The 
appendix is located in the right lower quadrant. 
If a patient complains of persistent pain in 
this region, he or she could have an inflamed 
appendix, or appendicitis.

MAKING CONNECTIONS
Which method of dividing the abdominopelvic region do you find to be 
more useful from an anatomical perspective? From a clinical perspective? 
Explain.

▶

1  Using a torso model, identify the four abdominopelvic quadrants. Identify 
two organs, or parts of organs, found within each quadrant and list them in 
Table 1.3. Use the photos on the right as a reference. ▶
2  Using a torso model, identify the nine abdominopelvic regions. Identify 

two organs, or parts of organs, found within each region and list them in  
Table 1.3. Use the photos on the right as a reference. ▶      




